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2003 :408793 CAPLUS 
138:396186 

Human cytomegalovirus glycoprotein 

O as a new drug target and subunit vaccine 
candidate 

Compton, Teresa; Huber, Mary T. 

Wisconsin Alumni Research Foundation, USA 

U.S . , 8 pp. 

CODEN: USXXAM 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



20030527 



US 2000-627986 
US 1999-146180P P 



20000728 
19990729 



US 6569616 Bl 
PRIORITY APPLN. INFO. : 
ABSTRACT : 

A method of designing a new anti-CMV drug is disclosed. In one embodiment, the 
invention comprises (a) analyzing the binding of glycoprotein 
***q*** to a glycoprotein 0 receptor and (b) designing a 
candidate drug that would competitively interfere with glycoprotein 
★★*0*** binding to glycoprotein O receptor and (c) 

showing that the candidate drug competitively inhibits glycoprotein 
***o*** binding to glycoprotein O receptor. A method of 

screening anti-CMV drugs, a vaccine effective to diminish CMV infection, and a 
method of diminishing CMV infection are also disclosed. 
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CORPORATE SOURCE: 



SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT : 

The UL74 (glycoprotein O 
of human cytomegalovirus 



CAPLUS COPYRIGHT 2003 ACS on STN 
2002 :796011 CAPLUS 
138 :218045 

The genes encoding the gCIII complex of human 
cytomegalovirus exist in highly diverse 
combinations in clinical isolates 

Rasmussen, Lucy; Geissler, Aimee; Cowan, Catherine; 
Chase, Amanda; Winters, Mark 
Dep. Med., Stanford Univ. Sch. Med. 
94305, USA 

Journal of Virology (2002) , 76(21), 
CODEN: JOVIAM; ISSN: 0022-538X 
American Society for Microbiology 
Journal 
Engl ish 



Stanford, CA, 



10841-10848 



[gO] ) -UL75 (gH) -UL115 (gL) complex 
(CMV) , known as the gCIII complex, 



is likely 

to play an important role in the life cycle of the virus. The gH and gL 
proteins have been assocd. with biol . activities, such as the induction of 
virus-neutralizing antibody, cell-virus fusion, and cell-to-cell spread of the 
virus. The sequences of the 2 gH gene variants, readily recognizable by 
restriction endonuclease polymorphism, are well conserved among clin. isolates, 
but nothing is known about the sequence variability of the gL and gO genes. 
Sequencing of the full-length gL and gO genes was performed with 22-39 clin. 
isolates, as well as with lab. strains AD169, Towne, and Toledo, to det . 
phylogenetically based variants of the genes. The sequence information 
provided the basis for identifying gL and gO variants by restriction 
endonuclease polymorphism. The predicted gL amino acid sequences varied <2% 



among the isolates, but the variability of gO among the isolates approached 
45%. The variants of the genes coding for gCIII in lab. strains Towne, AD169, 
and Toledo were different from those in most clin. isolates. When clin. 
isolates from different patient populations with various degrees of symptomatic 
CMV disease were surveyed, the gOl variant occurred almost exclusively with the 
gHl variant. The gL2 variant occurred with a significantly lower frequency in 
the gHl variant group. There were no configurations of the gCIII complex that 
were specifically assocd. with symptomatic CMV disease or human 
immunodeficiency virus serol . status. The potential for the gCIII complex to 
exist in diverse genetic combinations in clin. isolates points to a new aspect 
that must be considered in studies of the significance of CMV strain 
variability . 

REFERENCE COUNT: 54 THERE ARE 54 CITED REFERENCES AVAILABLE FOR THIS 
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DOCUMENT NUMBER: 138:217971 

TITLE: Expression and reconst i tution of the gH/gL/gO complex 

of human cytomegalovirus 
AUTHOR(S): Kinzler, Eric R.; Theiler, Regan N. ; Compton, Teresa 

CORPORATE SOURCE: McArdle Laboratory for Cancer Research, University of 

Wisconsin Medical School, Madison, WI, 53706, USA 
SOURCE: Journal of Clinical Virology (2002), 25(Suppl. 2), 

S87-S95 

CODEN: JCVIFB; ISSN: 1386-6532 
PUBLISHER: Elsevier Science Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

ABSTRACT: 

All herpesviruses examd. to date encode a heterodimeric envelope complex 
consisting of glycoprotein H (gH) and glycoprotein L (gL) ; however, 
co -express ion of human cytomegalovirus (HCMV) gH and gL is not 
sufficient to reconstitute the high mol . wt . complex seen in infected cells. 
Previously, the authors showed that HCMV encodes a third glycoprotein, gO, 
which assocs. with gH and gL to form an unusual tripartite complex. The 
objective of this study was to reconstitute the HCMV gH-contg. complex by 
co-expression of the gH (UL75) , gL (UL115) , and gO (UL74) genes. The authors 
co-expressed gH, gL, and gO in insect cells using a recombinant baculovirus, 
and in a mammalian system using triple plasmid transf ection . Recombinant 
complexes from both systems were compared with those expressed in HCMV infected 
cells by SDS-PAGE and immunoblot or immunopptn. with antibodies to gH, gL, or 
gO. Insect cells infected with the triple gene baculovirus produced gH/gL 
heterodimers , gH/gL heteromultimers , and gO homomultimers , however, they did 
not produce detectable tripartite complex. In contrast, co-expression of gH, 
gL, and gO in mammalian cells produced high mol. wt . complexes that closely 
resemble gH/gL/gO complexes formed in HCMV infected cells. Redn , of disulfide 
bonds resolved high mol. wt . complexes into the three individual glycoproteins. 
Addnl . , cell surface immunofluorescence proved that the complexes are expressed 
and displayed oh the surface of transfected cells. Triple plasmid transf ected 
cells produced high mol. wt . complexes that co-migrated with endogenous HCMV 
gH/gL/gO complexes as analyzed by SDS-PAGE. In addn., several distinct, novel 
forms of the three glycoproteins were detected. 

REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS 
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TITLE: Membrane topology and complex formation of human 

cytomegalovirus glycoprotein 
O 



AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT: 



Theiler, Regan Nell 

Univ. of Wisconsin, Madison, WI , USA 
(2001) 181 pp. Avail.: UMI, Order No. DA3033305 
From: Diss. Abstr. Int., B 2002, 62(11), 4934 
Dissertation 
English 
Unavailable 
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CAPLUS COPYRIGHT 2 0 03 ACS on STN 
2002 : 209906 CAPLUS 
136:382809 

Distinct glycoprotein O complexes 
arise in a post-golgi compartment of 
cytomegalovirus- infected cells 
Theiler, Regan N . ; Compton, Teresa 

McArdle Laboratory for Cancer Research, University of 
Wisconsin-Madison Medical School, Madison, WI, 53706, 
USA 

Journal of Virology (2002), 76(6), 2890-2898 
CODEN: JOVIAM; ISSN: 0022-538X 
American Society for Microbiology 
Journal 
English 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT : 

Human cytomegalovirus (CMV) glycoproteins H, L, and O (gH, gL, and 
gO, resp.) form a heterotrimeric disulf ide-bonded complex that participates in 
the fusion of the viral envelope with the host cell membrane. During virus 
maturation, this complex undergoes a series of intracellular assembly and 
processing events which are not entirely defined. Here, we demonstrate that gO 
does not undergo the same posttranslational processing in transfected cells as 
it does in infected cells. We further detd . that gO is modified by 0-linked 
glycosylation and that this terminally processed form is highly enriched in 
virions. However, during studies of gO processing, novel gO complexes were 
discovered in CMV virions. The newly identified gO complexes, including gO-gL 
heterodimers , were not readily detected in CMV-infected cells. Further 
characterization of the trafficking of gO through the secretory pathway of 
infected cells localized gH, gL, and gO primarily to the Golgi app . and 
trans -Golgi network, supporting the conclusion that the novel virion-assocd . gO 
complexes arise in a post-Golgi compartment of infected cells. 
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LANGUAGE : 
ABSTRACT ; 
A cell fusion as 
(RAds) and speci 
glycoprotein gO, 



CAPLUS COPYRIGHT 2 003 ACS on STN 
2002 : 173513 CAPLUS 
136 : 366301 

A role for human cytomegalovirus 
glycoprotein O (gO) in cell fusion 
and a new hypervariable locus 

Paterson, David A.; Dyer, Angela P.; Milne, Richard S. 
B.; Sevilla-Reyes, Edgar; Gompels, Ursula A. 
Pathogen Molecular Biology and Biochemistry Unit, 
Department of Infectious and Tropical Diseases, London 
School of Hygiene and Tropical Medicine, University of 
London, London, WC1E 7HT, UK 
Virology (2002), 293(2), 281-294 
CODEN: VIRLAX; ISSN: 0042-6822 
Academic Press 
Journal 
English 

say using f usion-f rom-without (FFWO) recombinant adenoviruses 
fic antibody showed a role in fusion modulation for 
the recently identified third component of the gH/gL gCIII 



complex of human cytomegalovirus (HCMV) . As in HCMV, RAd gO 
expressed multiple glycosylated species with a mature product of 125 kDa . 
Coexpression with gH/gL RAds showed gCIII reconsti tution in the absence of 
other HCMV products and stabilization by intermol . disulfide bonds. Properties 
of HCMV clin. isolate, Pt, also implicated gO in cell spread. Compared to lab. 
strain AD169, Pt was resistant to gH antibody plaque inhibition, but mature gH 
was identical. However, the gO sequences were highly divergent (20%), with 
further variation in lab. strain Towne gO (34%) . Thus, gO forms gCIII with 
gH/gL, performs in cell fusion, and is a newly identified HCMV hypervariable 
locus which may influence gCIII's function in mediating infection. (c) 2002 
Academic Press. 
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CAPLUS COPYRIGHT 2 003 ACS on STN 
2001 :783528 CAPLUS 
136 : 132673 

Characterization of the signal peptide processing and 
membrane association of human cytomegalovirus 
glycoprotein O 

Theiler, Regan N . ; Compton, Teresa 

McArdle Laboratory for Cancer Research, University of 
Wisconsin-Madison Medical School, Madison, WI , 53706, 
USA 

Journal of Biological Chemistry (2001), 276(42), 
39226-39231 

CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 
Biology 
Journal 
English 



DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT : 

Human cytomegalovirus (HCMV) has a structurally complex envelope that 
contains multiple glycoproteins. These glycoproteins are involved in virus 
entry, virus maturation, and cell -cell spread of infection. Glycoprotein H 
(gH) , glycoprotein L (gL) , and glycoprotein 0 (gO) assoc. 
covalently to form a unique disulf ide-bonded tripartite complex. 
* **Glycoprotein* * * O was recently discovered, and its basic 

structure, as well as that of the tripartite complex, remains uncharacterized . 
Based on hydropathy anal., the authors hypothesized that gO could adopt a type 
II transmembrane orientation. The data presented here, however, reveal that 
the single hydrophobic domain of gO functions as a cleavable signal peptide 
that is absent from the mature mol . Although it lacks a membrane anchor, 
* ★★glycoprotein*** O is assocd. with the membranes of HCMV- infected 
cells. The sophisticated organization of the gH . cntdot . gL . cntdot . gO complex 
reflects the intricate nature of the multicomponent entry and fusion machinery 
encoded by HCMV. 



REFERENCE COUNT: 



4 9 THERE ARE 4 9 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L6 ANSWER 8 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE : 



CAPLUS COPYRIGHT 2 003 ACS on STN 
1999:263435 CAPLUS 
131 : 71017 

Intracellular formation and processing of the 
heterotrimeric gH-gL-gO (gCIII) glycoprotein envelope 
complex of human cytomegalovirus 
Huber, Mary T. ; Compton, Teresa 
Program in Cellular and Molecular Biology and 
Department of Medical Microbiology and Immunology, 
University of Wisconsin, Madison, WI, 53706, USA 
Journal of Virology (1999), 73(5), 3886-3892 
CODEN: JOVIAM; ISSN: 0022-538X 



PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE : English 
ABSTRACT: 

The human cytomegalovirus (HCMV) gCIII complex contains glycoprotein 
H (gH;gpUL7 5) , glycoprotein L (gL; gpUL115) , and glycoprotein 

(gO; gpUL74) . To examine how gH, gL, and gO interact within 
HCMV-inf ected cells to assemble the tripartite complex, pulse-chase expts . were 
performed. These analyses demonstrated that gH and gL assoc. by the end of the 
pulse period to form a disulfide dependent gH-gL complex. Subsequently, the 
gH-gL complex interacts with a 100-kDa precursor form of gO to form a 220-kDa 
precursor of the mature gH-gL-gO complex that contains a 125-kDa form of go . 
The 220-kDa precursor complex (pgCIII) was sensitive to treatment with 
endoglycosidase H (endo H) , while the mature gCIII complex was essentially 
resistant to digestion with this enzyme, suggesting that formation of pgCIII 
complex occurs in the endoplasmic reticulum (ER) and is processed to mature 
gH-gL-gO (gCIII) in a post-ER compartment. While the N-linked glycans on the 
100-kDa form of gO were modified to endo H-resistant states as the 125-kDa gO 
formed, addnl . posttranslational modifications were detected on gO . These 
processing alterations were non-N-linked oligosaccharide modifications that 
could not be accounted for by phosphorylation or by O-glycosylat ion of the type 
sensitive to O-glycanase. Of gH, gL, gO, and the various complexes that they 
form, only the mature form of the complex was detectable at the infected cell 
membrane, as judged by surface biot inylation studies. 

REFERENCE COUNT: 31 THERE ARE 31 CITED REFERENCES AVAILABLE FOR THIS 
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DOCUMENT NUMBER: 12 9:326815 

TITLE: The human cytomegalovirus UL74 gene encodes 

the third component of the glycoprotein H-glycoprotein 
L-containing envelope complex 
AUTHOR(S): Huber, Mary T.; Compton, Teresa 

CORPORATE SOURCE: Program in Cellular and Molecular Biology and 

Department of Medical Microbiology and Immunology, 
University of Wisconsin-Madison, Madison, WI, 
53706-1532, USA 

SOURCE: Journal of Virology (1998), 72(10), 8191-8197 

CODEN: JOVIAM; ISSN: 0022-538X 
PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE : English 
ABSTRACT : 

The human cytomegalovirus (HCMV) gCIII envelope complex is composed 
of glycoprotein H (gH; gpUL75) , glycoprotein L (gL; gpUL115) , and a third, 
125-kDa protein not related to gH or gL (M. T. Huber and T. Compton, J. Virol. 
71:5391-5398, 1997; L. Li, J. A. Nelson, and W. J. Britt, J. Virol. 
71:3090-3097, 1997). Glycosidase digestion anal, demonstrated that the 125-kDa 
protein was a glycoprotein contg. ca. 60 kDa of N-linked oligosaccharides on a 
peptide backbone of 65 kDa or less. Based on these biochem. characteristics, 
two HCMV open reading frames, UL74 and TRL/IRL12, were identified as candidate 
genes for the 125-kDa glycoprotein. To identify the gene encoding the 125-kDa 
glycoprotein, the authors purified the gCIII complex, sepd. the components by 
sodium dodecyl sulf ate -polyacrylamide gel electrophoresis, and subjected gH and 
the 125-kDa glycoprotein to amino acid microsequence anal. Microsequencing of 
an internal peptide derived from purified 125-kDa glycoprotein yielded the 
amino acid sequence LYVGPTK. A FASTA search revealed an exact match of this 
sequence to amino acids 188 to 195 of the predicted product of the candidate 
gene UL74, which we have designated glycoprotein O (gO) . 

Anti-gO antibodies reacted in immunoblots with a protein species migrating at 
ca. 100 to 125 kDa in lysates of HCMV- infected cells and with 100- and 125-kDa 
protein species in purified virions. Anti-gO antibodies also immunopptd. the 



gCIII complex and recognized the 125 -kDa glycoprotein component of the gCIil 
complex. Positional homologs of the UL74 gene were found in other 
betaherpesviruses , and comparisons of the predicted products of the UL74 
homologs genes demonstrated a no . of conserved biochem. features. 
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2003 :408793 CAPLUS 
138 : 396186 

Human cytomegalovirus glycoprotein O 

as a new drug target and subunit vaccine candidate 

Compton, Teresa; Huber, Mary T. 

Wisconsin Alumni Research Foundation, USA 

U.S. , 8 pp. 

CODEN: USXXAM 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



Bl 



20030527 



US 2000-627986 
US 1999-146180P P 



20000728 
19990729 



US 6569616 
PRIORITY APPLN. INFO. 
ABSTRACT: 

A method of designing a new anti-CMV drug is disclosed. In one 
embodiment, the invention comprises (a) analyzing the binding of 
★★★glycoprotein*** O to a glycoprotein O 

receptor and (b) designing a candidate drug that would competitively interfere 
with glycoprotein 0 binding to glycoprotein 

***0*** receptor and (c) showing that the candidate drug competitively 
inhibits glycoprotein O binding to glycoprotein 

***0*** receptor. A method of screening anti-CMV drugs, a vaccine 
effective to diminish CMV infection, and a method of diminishing 
***CMV*** infection are also disclosed. 
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The genes encoding the gCIII complex of human 
cytomegalovirus exist in highly diverse combinations 
in clinical isolates 

Rasmussen, Lucy; Geissler, Aimee; Cowan, Catherine; 
Chase, Amanda; Winters, Mark 

Dep. Med., Stanford Univ. Sch. Med., Stanford, CA, 
94305, USA 

Journal of Virology (2002), 76(21), 10841-10848 
CODEN: JOVIAM; ISSN: 0022-538X 
American Society for Microbiology 
Journal 
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PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT : 

The UL74 (glycoprotein 0 [gO] ) -UL75 (gH) -UL115 (gL) complex 



of human cytomegalovirus (CMV) , known as the gCIII complex, is likely 
to play an important role in the life cycle of the virus. The gH and gL 
proteins have been assocd. with biol . activities, such as the induction of 
virus -neutral izing antibody, cell-virus fusion, and cell-to-cell spread of the 
virus. The sequences of the 2 gH gene variants, readily recognizable by 
restriction endonuclease polymorphism, are well conserved among clin. isolates, 
but nothing is known about the sequence variability of the gL and gO genes. 
Sequencing of the full-length gL and gO genes was performed with 22-39 clin. 
isolates, as well as with lab. strains AD169, Towne, and Toledo, to det. 
phylogenetically based variants of the genes. The sequence information 
provided the basis for identifying gL and gO variants by restriction 
endonuclease polymorphism. The predicted gL amino acid sequences varied <2% 
among the isolates, but the variability of gO among the isolates approached 
45%. The variants of the genes coding for gCIII in lab. strains Towne, AD169, 
and Toledo were different from those in most clin. isolates. When clin. 
isolates from different patient populations with various degrees of symptomatic 
***CMV*** disease were surveyed, the gOl variant occurred almost exclusively 
with the gHl variant. The gL2 variant occurred with a significantly lower 
frequency in the gHl variant group. There were no configurations of the gCIII 
complex that were specifically assocd. with symptomatic CMV disease 
or human immunodeficiency virus serol. status. The potential for the gCIII 
complex to exist in diverse genetic combinations in clin. isolates points to a 
new aspect that must be considered in studies of the significance of 
***CMV*** strain variability. 
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ABSTRACT : 

Human cytomegalovirus (CMV) glycoproteins H, L, and 0 (gH, gL, and 
gO, resp.) form a heterotrimeric disulf ide-bonded complex that participates in 
the fusion of the viral envelope with the host cell membrane. During virus 
maturation, this complex undergoes a series of intracellular assembly and 
processing events which are not entirely defined. Here, we demonstrate that gO 
does not undergo the same posttranslat ional processing in transfected cells as 
it does in infected cells. We further detd. that gO is modified by O-linked 
glycosylation and that this terminally processed form is highly enriched in 
virions. However, during studies of gO processing, novel gO complexes were 
discovered in CMV virions. The newly identified gO complexes, 
including gO-gL heterodimers , were not readily detected in CMV 

-infected cells. Further characterization of the trafficking of gO through the 
secretory pathway of infected cells localized gH, gL, and gO primarily to the 
Golgi app. and trans-Golgi network, supporting the conclusion that the novel 
virion-assocd. gO complexes arise in a post-Golgi compartment of infected 
cells . 
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ABSTRACT: 

The UL74 (glycoprotein O [gO] ) -UL75 (gH) -UL115 (gL) complex of human 
cytomegalovirus (CMV) , known as the gCIII complex, is likely to play 
an important role in the life cycle of the virus. The gH and gL proteins have 
been assocd. with biol . activities, such as the induction of virus -neutralizing 
antibody, cell-virus fusion, and cell-to-cell spread of the virus. The 
sequences of the 2 gH gene variants, readily recognizable by restriction 
endonuclease polymorphism, are well conserved among clin. isolates, but nothing 
is known about the sequence variability of the gL and gO genes. Sequencing of 
the full-length gL and gO genes was performed with 22-39 clin. isolates, as 
well as with lab. strains AD169, Towne, and Toledo, to det . phylogenetically 
based variants of the genes. The sequence information provided the basis for 
identifying gL and gO variants by restriction endonuclease polymorphism. The 
predicted gL amino acid sequences varied <2% among the isolates, but the 
variability of gO among the isolates approached 45%. The variants of the genes 
coding for gCIII in lab. strains Towne, AD169, and Toledo were different from 
those in most clin. isolates. When clin. isolates from different patient 
populations with various degrees of symptomatic CMV disease were 
surveyed, the gOl variant occurred almost exclusively with the gHl variant. 
The gL2 variant occurred with a significantly lower frequency in the gHl 
variant group. There were no configurations of the gCIII complex that were 
specifically assocd. with symptomatic CMV disease or human 

immunodeficiency virus serol . status. The potential for the gCIII complex to 
exist in diverse genetic combinations in clin. isolates points to a new aspect 
that must be considered in studies of the significance of CMV strain 
variability. 
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ABSTRACT : 

STM1 is an aro A- attenuated mutant of Salmonella enterica serovar Typhimurium, 
and is a well -characterised vaccine strain available to the livestock 
industry for the prevention of salmonellosis in chickens. This 
strain has potential for heterologous antigen delivery, and here we show that 
the strain can be used to deliver a model antigen, ovalbumin, to immune cells 
in vitro and in vivo. Two plasmid constructs expressing the ovalbumin gene 
were utilized, one of which uses a prokaryotic promoter and the other the 



***CMV*** promoter (DNA vaccine) . In vitro, STM1 carrying 

ovalbumin-encoding plasmids was able to invade dendritic cells and stimulate a 
CD8 + cell line specific for the dominant ovalbumin epitope, SIINFEKL. In vivo, 
spleen cells were responsive to SIINFEKL after vaccination of mice with 
ovalbumin-encoding plasmids in STM1, and finally, humoral responses, including 
IgA, were induced after vaccination. 
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ABSTRACT : 

Naked circular plasmid DNA contg . the cytomegalovirus (CMV 

) -promoter-driven lacZ reporter gene (pCMV-LacZ) was injected in the epaxial 
muscle of gilthead sea bream (Sparus aurata) . A mosaic pattern of expression 
of . beta . -galactosidase (.beta. -gal) in the myofibres at the site of injection 
was visualised by in situ histochem. staining using 5-bromo-4 -chloro-3-indolyl- 
. beta . -d-galactopyranoside . As measured by o-nitrophenyl - . beta . -d- 
galactopyranoside assay, .beta. -gal enzymic activity was found to steadily 
increase for at least 50 days post injection (p.i.) in pCMV-LacZ - inj ected 
muscle. In parallel, foreign DNA was detected by polymerase chain reaction in 
injected muscles (but not in other tissues) up to 60 days p.i., persisting most 
probably in an extrachromosomal , non-replicative , circular form. Neither 
.beta. -gal activity nor pCMV-LacZ- related amplification products were found 90 
days p.i. Antibodies against .beta. -gal were demonstrated in 
pCMV-LacZ- inj ected fish sampled 45 days p.i. The results suggest that i.m. 
delivery of foreign genes represents a realistic approach for DNA 
***vaccine*** technol . for the prevention of infectious diseases in 
gilthead sea bream. 
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ABSTRACT : 

A review. In older patients, prophylaxis of herpesvirus infections mainly 
involves preventing the recurrence of herpes simplex virus (HSV) and 
complications of herpes zoster in immunocompetent patients, while in 
immunocompromised patients it is more concerned with the prevention 
of opportunistic virus reactivation. HSV ocular infection is the most frequent 



cause of corneal blindness in the US. The effectiveness fo aciclovir 400mg 
twice daily in preventing the recurrence of HSV eye disease in immunocompetent 
patients has been well demonstrated. The issue of treatment duration for 
patients with highly recurrent ocular herpes remains unresolved. Post -herpetic 
neuralgia (PHN) is one of the most common neuralgic illnesses worldwide. Some 
progress in prevention of PHN has been made with a combination of 
antiviral therapy (famciclovir or valaciclovir) , started within 72 h of onset 
of the rash, and analgesic treatment. However, the best prevention 
of PHN is the prevention of herpes zoster disease, and the varicella 
***vaccine*** is an option which over the next few years will be tested in 
clin. trials. For immunocompromised patients of any age, restoring immunity 
prevents herpesvirus disease, as demonstrated for cytomegalovirus {CMV 
) in AIDS patients receiving highly active antiretroviral therapy. Specific 
antiviral therapy during the initial period after transplantation could prevent 
reactivation of HSV or CMV in seropos . recipients. Whether 
preemptive therapy or prophylaxis with ganciclovir is the optimal approach 
against CMV remains controversial, and the relative merits and 
limitations of each approach may guide the choice. In stem cell 
transplantation, preemptive therapy with foscarnet avoids the neutropenia and 
related complications assocd. with ganciclovir. In renal transplant 
recipients, universal prophylaxis of CMV infection with valaciclovir 
has the same efficacy as ganciclovir. Although it is relatively toxic, 
cidofovir should be further evaluated because of its in vitro activity against 
most DNA viruses. 
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ABSTRACT: 

Reactivation of latent CMV among immunosuppressed patients recovering 

from bone marrow or solid organ transplantation leads to increased morbidity 

and mortality. Because of the limitations of triple drug therapy, HIV-1 

patients on HAART may require a CMV vaccine to enhance 

immunity to prevent CMV reactivation. To address the problem of 

***CMV*** reactivation and prevention of infection, we have used an 

attenuated poxvirus (MVA) to express CMV proteins. This viral 

***vaccine*** candidate has several advantageous properties including 

avirulence in humans, low inflammatory response, and low vector immunogenici ty . 

The aim of this vaccine is to reconstitute both humoral (gB 

neutralizing antibodies) and cellular (pp65, ppl50, IE1) immunity to 

***CMV*** , including both T-help and CTL responses. Use of full length 

***CMV*** proteins should provide vaccine coverage for most ethnic 

groups, even those with rare HLA alleles. The initial goal has been the 

construction of a recombinant (r)MVA simultaneously expressing multiple 

***CMV*** proteins, after insertion of engineered transcription units into 

dispensable viral DNA sites by homologous recombination. Targeting of 



***CMV*** proteins for proteasomal degrdn. has been accomplished by insertion 
of monomeric ubiquitin at the N-terminus of pp65, ppl50, and IEl . We have 
shown that ubiquitin- targeting to the proteasome enhances the effectiveness of 
antigen presentation. An important consequence of more efficient processing is 
the powerful stimulation of CMV-specific memory CD4 and CD 8 T cells 
by these candidate vaccine antigens in PBMC from healthy volunteers. 
We have utilized CMV-specific HLA- tetramers to quantitate the 

increased frequency of the elicited memory T cells, and functional assays to 
demonstrate their specificity and lytic activity. We have also conducted 
immunization studies in HLA- transgenic mice, including anal, of the breadth of 
the CTL response with CMV-specific HLA- tetramers . Prime-boost 
immunization strategies have been evaluated, including administration of the 
rMVA both at mucosal sites and parenterally to harness the activity of the 
systemic and mucosal immune systems. The goal of this project is to develop 
and clin. evaluate a viral vaccine candidate that will stimulate 
cellular and humoral immunity to CMV, as a means to suppress or 
prevent CMV reactivation and/or viremia in at-risk patients. 
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ABSTRACT: 

A review. The development of a vaccine for the prevention 

of primary cytomegalovirus (CMV) infection is a major public health 

priority. Live attenuated virus, recombinant viral vector, recombinant protein 

and peptide vaccines have been studied as potential vaccine 

candidates. In recent years, DNA vaccination strategies have been developed 
for many pathogens, including CMV. This review aims to bring 
together many aspects of this relatively new vaccine technol. as 
applied to current research into the development of vaccines against 
***CMV*** 
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Mechanisms of replication of alpha- and 
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seases caused by herpes simplex virus (HSV) and human 
CMV) differ and distinct differences in biol . 



properties of these viruses can be noticed at lab. work. Despite this, the 
structure of DNA and the replication cycle of both viruses shows remarkably 
common features. Analogous proteins encoded by both viruses, act at initiation 
of viral DNA transcription, at viral DNA synthesis, at nucleocapsid formation 
and envelopment. On other hand, considerable differences occur during 
maturation of virions and at their egress from infected cells. Both viruses in 
question developed strategies to escape immune recognition by cytotoxic T cells 
and/or to interfere with the antibody response. Both viruses are widespread in 
the human population and are able to establish latency. Finally, their 
***prevention*** and/or prophylaxis by effective vaccines has not 
been solved. Recently, the significance of both viruses has increased. HSV2 
is an important pathogen acquired by sexual contact, while CMV 
reactivates under immunosuppression (post -transplantation, tumors, combined 
activation in the presence of human immunodeficiency virus) and/or causes 
congenital infection. Chemotherapy of HSV mediated diseases seems more 
effective than that of CMV mediated infection, because the 
***CMV*** inhibitor ganciclovir is much more toxic than the CMV 
inhibitor acyclovir and its derivs. 
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ABSTRACT: 

Development of a vaccine for prevention of congenital 
cytomegalovirus (CMV) disease is a priority. This study evaluated a 
"prime-boost" strategy by comparing the safety and immunogenic ity of 3 doses of 
subunit CMV glycoprotein B (gB) vaccine plus MF59 (a 

squalene- in-water emulsion), 2 doses of a canarypox recombinant vaccine 
expressing CMVgB ( ALVAC - CMVgB ) followed by 2 doses of the subunit gB 
***vaccine*** , 3 doses of both vaccines administered concomitantly, 
and placebo in 105 healthy, CMV-seroneg. adults. Systemic adverse 
events were rare, but local reactions were common in all groups. After the 
first subunit vaccination, neutralizing antibody titers in the prime-boost 
group were comparable to those in subjects receiving 2 subunit vaccinations, 
indicating a priming effect of ALVAC - CMVgB . However, after the final dose, 
antibody and cell -mediated immune responses were not significantly different 
among the groups. All 3 vaccine regimens induced high-titer antibody 
and lymphoprolif erat ive responses, but no benefit for priming or simultaneous 
vaccination was detected, 
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ABSTRACT : 

A review. This review summarizes the state-of-the-art knowledge on diagnosis, 
pathogenesis, immune response to, clin. picture, treatment and 
***prevention*** of cytomegalovirus (CMV) infection in humans. 
***CMVs*** are ubiquitous betaherpesviruses that infect animals as well as 
humans. Primary infection with human cytomegalovirus (HCMV) is followed by 
persistence of the virus in a latent form. During life, the virus can 
reactivate, resulting in renewed shedding of the virus or development of 
disease. Redundant mol . mechanisms have been identified by which CMVs 
interfere with the host immune control, but finally, the infection is held in 
check by the host's immune response. As a consequence, CMV disease 
is restricted to the immunocompromised or immunol. immature host. HCMV is the 
leading cause of congenital infections, with an incidence of 1-2,4% of live 
births, with possible severe classic "cytomegalovirus inclusion disease" in 10% 
of them. Congenital CMV infection is the leading infectious cause of 
brain damage and hearing loss in children and also a relevant health issue to 
transplant recipients and human immunodeficiency virus (HIV) -infected 
patients. Significant progress has been made in the last few years in 
detecting CMV, but in the immunocompromised patients, establishing 
the diagnosis of CMV infection can still be problematic. The most 
sensitive mol. amplification methods such as polymerase chain reaction (PCR) 
should be used. The decision how to treat the infection depends mainly on the 
immune status of the host. In immunocompetent patients only symptomatic 
treatment is recommended, while in immunocompromised patients antiviral therapy 
and immunotherapy should be used. The most commonly used antivirotics are: 
ganciclovir, foscarnet, cidofovir, valganciclovir , valaciclovir . 
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ABSTRACT : 

A truncated herpes simplex virus type 1 (HSV-1) glycoprotein B (gB) gene DNA 
***vaccine*** was constructed for prevention of infection from 
(HSV-1) . By PCR technique, a fragment of DNA sequence encoding the amino acid 
sequence 1-517 of the HSV-1 gB was obtained from HSV-1 genome. The fragment 
was then inserted into the lower stream of CMV promoter in the 

eukaryotic plasmid pcDNA 3.1 ( + ) mediated by intermediary vector plasmid pGEMT . 
The recombinant eukaryotic plasmid could correctly express the order gene and 
induce and immune protection against HSV-1 in vivo. This research paved the 



way for study on truncated HSV-1 gB gene DNA vaccine/ and also made 
the found for construction of multivalent DNA vaccine of HSV-1. 
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ABSTRACT : 

A review. Cytomegalovirus -caused diseases are preventable. We believe that 
both neutralizing antibodies and cell -mediated immunity are necessary for 
***prevention*** . Of the CMV proteins, gB and pp65 are the min. 
requirements in a vaccine to induce neutralizing antibodies and 
cytotoxic T- lymphocyte (CTL) responses. Immunization with addnl . proteins, 
e.g., gH, gN for neutralizing antibodies and IElexon 4 and ppl50 for CTL 
responses, would strengthen protective immune responses. Approaches to 
development of a safe and effective cytomegalovirus (CMV) 
***vaccine*** for the prevention of CMV diseases include: 
a) a live attenuated vaccine (Towne strain) ; b) recombinant 
constructs of the attenuated Towne and the virulent Toledo CMV 
strains; c) subunit glycoprotein B (gB) adjuvanted with MF59 to induce 
neutralizing antibodies; d) phosphoprotein 65 (pp65) peptide-based 
***vaccines*** to induce (CTL) for use in therapeutic vaccination; e) 
canarypox-CMV recombinants, e.g., ALVAC-CMV (gB) and ALVAC- 

***CMV*** (pp65) to induce neutralizing antibodies and CTL responses, resp.; 

f) DNA plasmids contg. the genes for gB and pp65; g) dense bodies contg. the 

key antigens. The attenuated Towne strain, gB/MF59, ALVAC-CMV (gB) 

and ALVAC-CMV (pp65) approaches have already been tested in clin. 

trials. The Towne vaccine induced neutralizing antibodies and 

cell -mediated immunity (including CTLs) mitigated CMV disease in 

seroneg. renal transplant recipients and protected against a low-dose virulent 

***CMV*** challenge in normal volunteers but did not prevent infection in 

mothers of children excreting CMV. Immunization with gB/MF59 

resulted in high levels of neutralizing antibodies in seroneg. subjects. 

ALVAC-CMV(gB) did not induce neutralizing antibodies but primed the 

immune system to a Towne strain challenge, while ALVAC-CMV (pp6 5 ) 

induced long-lasting CTL responses in all originally seroneg. volunteers, with 

CTL precursor frequency similar to naturally seropos. individuals. These 

results suggest that CMV diseases can be prevented or attenuated and 

that a vaccine combining ALVAC-CMV (pp6 5 ) with gB/MF5 9 may 

induce sufficient CTLs and neutralizing antibodies to protect against 

***CMV*** diseases. Meanwhile, other approaches such as DNA peptide and 

dense body vaccines, should enter Phase I trials. All candidate 

***vaccines*** will have to demonstrate that immunogenicity provides 

protection. Combined vaccines contg. canarypox (ALVAC) vectors to 

express CMV-pp65 to induce CTLs and of subunit gB, given together 

with an appropriate adjuvant to induce neutralizing antibodies, should be 

tested in a target population for the prevention of CMV 

infection and disease. 
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Cytomegalovirus (CMV) infection in solid 
organ transplantation is assocd. with significant morbidity and mortality. 
Primary infection, secondary infection or superinfection may occur in this 
setting. Progression to disease may ensue with development of symptoms, with 
or without organ involvement. The mainstay of treatment of CMV 
disease is i.v. ganciclovir. Aside from protective organ matching and use of 
***CMV*** -seroneg. blood products, methods of preventing CMV 
infection and disease include passive immunization with Igs, vaccination, and 
prophylaxis with antiviral agents such as aciclovir, oral or i.v. ganciclovir, 
and oral valaciclovir . A promising subunit vaccine is currently 
being investigated. Preemptive therapy is a form of prevention that 
is based either on the early detection of CMV or targeting of 
transplant recipients with risk factors for CMV. New sensitive lab. 
assays, including the pp65 antigenemia assay, qual., quant, and 
reverse -transcription polymerase chain reaction assays, hybridization assays, 
and nucleic acid sequence -based assays, have the ability to detect early 
***CMV*** replication before disease becomes evident. These assays are bein 
used as prospective surveillance tests, with pre-emptive therapy initiated whe ~ 
they become pos . or demonstrate an increasing titer. 
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Molecular characterization of the guinea-pig 
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ABSTRACT: 

Although the guinea pig cytomegalovirus (GPCMV) model is well suited to the 
study of vaccines for prevention of congenital CMV 

infection, there has been limited mol . characterization of GPCMV glycoproteins 
Since the in vivo co-expression of the human cytomegalovirus (HCMV) 
glycoprotein H (gH, gpUL75) with glycoprotein L (gL, gpUL115) may have 
relevance to CMV vaccine studies, these expts. were 

undertaken to test whether the GPCMV encodes a gL homolog. Sequencing of the 
EcoR I "G" fragment of the GPCMV genome identified an open reading frame (ORF) 
of 774 nucleotides capable of encoding a protein of 258 amino acids. Computer 
matrix analyses demonstrated identity between this ORF and the gL coding 
sequences of other betaherpesviruses . Sequence anal, also identified an ORF 



with identity to the HCMV uracil DNA glycosylase (UDG, UL114 gene) . The GPCMV 
gL ORF encodes 6 cysteine residues, contains 3 potential N-linked glycosylat ion 
sites, and has a predicted Mr of 29.7 kDa. Northern blot studies identified an 
abundant 2.7 kb "early" transcript from infected cells, the putative gL 
message. In vitro translation of gL mRNA in reticulocyte lysate resulted in 
synthesis of 30 kDa polypeptide. A polyclonal antiserum was raised against a 
gL/glutathione-S- transferase fusion protein generated in E. coli using the pGEX 
expression system. This antibody identified a 40-kDa virion-assocd . protein, 
the putative GPCMV gL, in immunoblot assays. 
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ABSTRACT : 

Adenovirus 4 (Ad4) DNA was extd. from purified virus cultured in WI-38 cells to 
construct a human adenovirus type 4 (Ad4) vector with partial deletions at the 
E3 region (78.9-86 mu) . The essential fragment (71.3-100 mu) covering Ad4 E3 
region was cloned and partial deletion of E3 region of this clone has been 
performed, generating plasmid pAd4 . gamma . KS . A . beta . -galactosidase 
(.beta. -gal) gene flanked by CMV early promoter and SV40 polyA signal 
was inserted into pAd4 . gamma . KS , resulting in pAd4c.beta.. This plasmid was 
cotransf ected with Ad4 DNA, Bell A fragments into 293 cells, producing a 
non-defective recombinant Ad4 virus encoding B-gal. The constructed 
recombinant virus could efficiently express the foreign gene for .beta. -gal. 
Ad4 vector with a deletion of E3 region can be explored as a live 
***vaccine*** for prevention of human infectious diseases, with a 
deletion of E3 region can be explored as a live vaccine for the 
***prevention*** of human infection diseases. 
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lite RNA, in combination with a mild strain of cucumber 
, was used as a "vaccine" or "preinoculum" to 
ibility of protecting pepper (Capsicum annuum cv. 



California Wonder) and melon (Cucurbita melo cv. Janus 
two severe CMV strains, CMV-D and CMV-16, in the final 
field and greenhouse expt . In the field, healthy peppe 
challenged with CMV-D and CMV-16 showed reduced yields 
caused only limited yield redn. in pepper and had no ef 
melon. Different time intervals between preinoculation 
seedlings with CMV-S and challenge inoculation with the 
tested. All plants challenged 3 wk after vaccination s 
protection from subsequent infection by severe strains, 
preinoculated and challenged pepper plants was 80% that 
while the yield from preinoculated and challenged melon 
slightly over the untreated control plants. The use of 
control of plant viruses is discussed. 



des Canaries) against 
2 yr of a 4-yr pilot 
r and melon seedlings 
by 33 to 60%; CMV-S 
feet on the yield of 
of pepper and melon 
severe CMV strains were 
howed nearly complete 
The yield from 
of untreated plants, 
plants was increased 
this technol . for biol . 
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ABSTRACT: 

Disclosed and claimed are compns . and methods for therapy and/or 

***prevention*** of restenosis and/or atherosclerosis. The compns. can 

include an agent for decreasing viral load of cytomegalovirus, such as an 

immunol . compn . or vaccine against cytomegalovirus (CMV) 

contg. at least one epitope of interest of CMV and/or an expression 

system which expresses at least one epitope of interest of CMV. Such 

compns. can include at least one epitope of p53. Alternatively, the compns. 

can include at least one epitope of p53 and/or an expression system which 

expresses the epitope. The methods can include administering the compns. to a 

patient in need of such therapy and/or prevention. Addnl . , compns. 

and methods for diagnosing atherosclerosis and/or restenosis, or susceptibility 

thereto, including screening a sample from a patient for antibodies to 

***CMV*** and/or CMV proteins and/or screening a sample from a 

patient for specific viral proteins that predict whether the virus has been 

reactivated and/or antibodies thereto and/or detecting whether CMV 

nucleic acid, e.g., mRNA is present in peripheral blood monocytes (PBMCs) 

and/or detecting a cellular-mediated immune response to CMV peptides 

or proteins is present and/or HLA phenotyping and/or HLA genotyping. 



Embodiments can include a skin test. 
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ABSTRACT : 

Subunit vaccines which target viral envelope glycoproteins offer 
promise for the prevention of congenital cytomegalovirus (CMV 
) infection. The guinea pig model of CMV infection is uniquely well 
suited to testing vaccines for prevention of congenital 

infection, since, in contrast to other animal cytomegaloviruses, the guinea pig 
***CMV*** (GPCMV) crosses the placenta, producing intrauterine infection. ■•-■* 
Antibody to the"~5fiV glycoproteins B (gB) and H (gH) appears to be 
important in conferring protective immunity. Unfortunately, little is known 
about specific GPCMV w envelope glycoproteins. Sequencing of GPCMV genome 
fragments was therefore undertaken to test whether GPCMV encodes a gH homolog. 
Partial sequencing of the Hind III A fragment of the GPCMV genome revealed an 
open reading frame of 2 169 nucleotides capable of encoding a protein of 723 
amino acids. Computer matrix analyses demonstrated identity between this ORF 
and the gH coding sequences of other herpesviruses. The GPCMV gH ORF encodes 
12 highly conserved cysteine residues, contains 9 potential N-linked 
glycosylation sites, and has a predicted Mr of 81.6 kDa . Northern blot 
hybridizations with gH-specific probes identified an abundant 5 . 1 kb mRNA with 
expression kinetics of an "early" gene. A polyclonal antiserum raised against 
a synthetic peptide derived from the deduced amino acid sequence of the gH ORF 
identified a virion-assocd . protein with an approx. Mr of 85-kDa, the putative 
GPCMV gH, in immunoblot assays. 
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(PRV) is a neurotropic herpesvirus which can establish a 



***latent*** infection in the trigeminal ganglionic neurons of 
swine. During the latent infection, only one small region 
of the viral genome is transcriptionally active. This single transcript, 
designated the latency-assocd . transcript (LAT) , has been recognized to play an 
indispensable role in establishing the latency. The purpose of this study was 
to directly analyze the nucleic acid sequences of LAT promoter (LAP) and to 
characterize its transcriptional activity in neural and nonneural cells. The 
PRV (TNL strain) LAT promoter was cloned by a polymerase chain reaction (PCR) 
cloning technique and its identity was confirmed by Southern blot hybridization 
and DNA sequencing. According to the nucleic acid sequences of LAP, there was 
a highly conserved region of 93 % homol . between the TNL strain and the 
American Ka strain. For further investigation of the regulation of the LAT 
promoter in neural cells as well as nonneural cell, three recombinant LacZ 
reporter plasmids under the control of the LAT, SV40 promoter, or CMV 
promoter were constructed. All of these recombinant reporter plasmids were 
transfected into the neural cell (neuro-2A) or the nonneural cell (LM cell) , 
resp., and the effects of the various promoters on the transcriptional 
regulation of cellular species were compared. The expression of 
. beta . -galatosidase in each cell lysates was analyzed by std. .beta. -gal assay. 
The results demonstrated that the activity of the LAT promoter was higher in 
neuro-2A cells than in the LM cell. However, the SV40 and CMV 
promoters showed no significant differences in activity between the two cell 
lines. This observation suggested that the DNA sequences on the LAT promoter 
were pos . regulated by neural cell factors and might play an important role in 
PRV latent infection in the neural cell. 
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ABSTRACT : 

Following primary infection, human cytomegalovirus (CMV) establishes 
a lifelong latent infection in bone marrow-derived myeloid 

lineage cells. Although down-modulation of major histocompatibility complex 
(MHO class I and class II protein levels occurs during active viral 
replication, little is known about the modulation of these proteins during 
***latent*** infection. When analyzed by flow cytometry, latently 
infected adherent cells collected from granulocyte macrophage progenitor (GM-P) 
cultures exhibited a striking redn. in MHC class II antigen present on the cell 
surface starting very early after exposure to virus that continued for more 
than 2 wk. In comparison, cell surface levels of the monocyte cell surface 
marker CD14 remained unaltered in these cells. A recombinant virus (RV798) 
lacking the virus genes US2-US11 retained the ability to downmodulate MHC class 
II levels during latent infection. Immunoblot and 

immunof luorescent antibody staining analyses showed that the redn. in MHC class 
II surface levels during latency was assocd. with a block in protein 
trafficking. HLA-DR was retained within cytoplasmic vesicles that also 
contained HLA-DM . Thus, downmodulat ion remained independent of all previously 
characterized MHC class I and class II immunomodulatory viral gene products and 



involved a mechanism not previously ascribed to any viral function. These data 
show that latent infection is accompanied by reduced cell 

surface expression of MHC class II proteins, a strategy that would afford the 
virus escape from immunosurveil lance and increase the chances for lifelong 
*** latent*** infection. 
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LANGUAGE: English 
ABSTRACT : 

A review. The mol . regulation of viral latency and reactivation is a central 
unsolved issue in the understanding of cytomegalovirus (CMV) biol . 
Like human CMV (hCMV) , murine CMV (mCMV) can establish a 
***latent*** infection in cells of the myeloid lineage. Since mCMV 
genome remains present in various organs after its clearance from hematopoietic 
cells first in bone marrow and much later in blood, there must exist one or 
more widely distributed cell type(s) representing the cellular site(s) of 
enduring mCMV latency in host tissues. Endothelial cells and histiocytes are 
candidates, but the question is not yet settled. Another long debated problem 
appears to be solved: mCMV establishes true mol. latency rather than a 
low-level persistence of productive infection. This conclusion is based on two 
recent advances. First, on a highly improved assay of infectivity, and second, 
on very sensitive RT-PCRs for detecting viral transcripts during latency. In 
essence, infectious virus and productive cycle transcripts, such as transcripts 
of early-phase gene M55 (gB) and ie3 transcripts specifying the essential 
transactivator protein IE3, were found to be absent during mCMV latency in the 
lungs. We will here review recent data on the variegated expression of 
IE-phase genes iel and ie2 during mCMV latency in the lungs, and on the 
expression patterns found in transcriptional foci during induced reactivation. 
We will discuss immunol . implications of iel gene expression during latency and 
will speculate a bit on how mo T cells might trigger latency-assocd . iel gene 
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ABSTRACT: 

Cytomegalovirus (CMV) is the most significant infectious cause of 
brain disorders in humans involving the developing brain. It is hypothesized 
that the brain disorders occur after recurrent reactivation of the 
***latent*** infection in some kinds of cells in the brains. In 
order to test this hypothesis, we examd. the reactivation of latent murine 
***CMV*** (MCMV) infection in the mouse brain by transfer to brain slice 
culture. We infected neonatal and young adult mice intracerebrally with 
recombinant MCMV in which the lacZ gene was inserted into a late gene. The 
brains were removed 6 mo after infection and used to prep, brain slices that 
were then cultured for up to 4 wk. Reactivation of latent 
***inf ection*** in the brains was detected by . beta . -galactosidase 
(.beta. -Gal) staining to assess . beta . -galactosidase expression. Viral 
replication was also confirmed by the plaque assay. Reactivation was obsd. in 
about 75% of the mice infected during the neonatal period 6 mo after infection. 
Unexpectedly, reactivation was also obsd. in 75% of mice infected as young 
adults, although the infection ratio in the brain slices was significantly 
lower than that in neonatally infected mice. . beta . -Gal -pos . cells were obsd. 
in marginal regions of the brains or immature neural cells in the ventricular 
walls. Immunohistochem. staining showed that the . beta . -Gal -pos . reactivated 
cells were neural stem or progenitor cells. These results suggest that brain 
disorders may occur long after infection by reactivation of latent 
***inf ection*** in the immature neural cells in the brain. 
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ABSTRACT : 

The effectiveness of a cocktailed HSV-1 three -glycoprotein B, H, and L gene 
vaccine in comparison to individual glycoprotein gene vaccines was studied with 
regard to protecting against the HSV-1 infection. Three glycoprotein gene 
recombinant DNA vaccines, which produced the corresponding glycoproteins in 
Vero cells, were constructed using a CMV promoter. The cocktailed 
DNA vaccines were prepd. by combining all three genes. The titers of 
neutralizing antibody following the immunization of the five vaccines were 
KOS (1/1024) >B:H:L=B (1/512) >H:L(l/64) >H(1/16) genes. The mice, which were 
immunized with L gene alone failed to induce enough neutralizing antibody. The 
CTL activity was rated as KOS (95%)>B:H:L (80%) >B (60%) >H :L (50%) > H (35%) gene 
vaccines at an E:T ratio of 50:1. The H gene alone or L gene vaccine alone 
induced little CTL activity. The protection rates of the DNA-vaccinated mice 
against the lethal i.p. or i.m challenges were shown as KOS>B : H : L>B>H : L>H gene 
vaccines, and the protection activity depended on the lethal dosage of the 
challenging virus, which are inversely proportional to each other. Compared 
with the mice, which were vaccinated with individual DNA vaccines, the mice, 
which were vaccinated with the cocktailed three-gene vaccine, were shown to be 
better protected against the lethal challenging doses. It can be concluded 
that vaccination with the cocktailed three gene vaccines is more effective in 
protecting mice from the viral challenge and the protection rate varies 



inversely with the amt . of lethal challenging dose used, although all DNA 
vaccines failed to block the latent infection in sensory 
nerves . 
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ABSTRACT : 

Symptoms of Cucumber mosaic virus (CMV) on yellow passion flower 
(Passiflora edulis f . flavicarpa) are characterized by bright yellow mottling 
on leaves, starting at random points on the vine and diminishing in intensity 
towards the tip, which becomes symptomless as it grows. To det . whether 
symptomless portions of vines are CMV-free or represent 
***latent*** infection, leaves with and without symptoms were 
collected from infected vines in the field. Biol., serol. (plate -trapped 
antigen ELISA, PTA-ELISA) , Western blot and dot-blot hybridization assays 
showed that portions of the vines without symptoms were CMV-free. 
Vegetatively propagated vines with symptoms showed remission of symptoms on 
newly developed leaves. One year later, no CMV was detected in the 
upper leaves of these plants. Mech. inoculated passion flower seedlings 
behaved similarly; symptoms were shown by few leaves after inoculation. 
Afterwards, plants became symptomless and CMV was not detected in the 
upper leaves or root system, 40 or 85 days after inoculation. The mechanism 
responsible for remission of symptoms accompanied by CMV 
disappearance is not known. 
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LANGUAGE : 
ABSTRACT : 

Xenotransplantation of porcine organs carries the risk of reactivation of 
latent virus in donor and recipient tissues as well as transmission of viruses 
between species. We have investigated the activation of baboon cytomegalovirus 
(BCMV) and porcine CMV (PCMV) in a pig-to-primate model of 



xenotransplantation. Tissues originating from a series of six swine-to-baboon 
composite thymokidney xenotransplants were investigated. Four immunosuppressed 
baboons died (survival range, 7 to 27 days) with the graft in situ. Increases 
in BCMV DNA copy nos . occurred in three (75%) of these baboons and was thought 
to be responsible for pneumonitis and the death of one animal. In two baboons, 
disseminated intravascular coagulation was successfully treated by graftectomy 
and discontinuation of immunosuppression. PCMV was upregulated in five of six 
xenografts (83%) . PCMV infection was assocd. with ureteric necrosis in one 
xenograft. Although significantly increased in native tissues, low levels of 
BCMV and PCMV were also detected in tissues other than that of the native viral 
host species. The cross- species presence of CMV did not appear to 
cause clin. or histol . signs of invasive disease. Thus, viral infections with 
clin. disease were restricted to tissues of the native species of each virus. 
Intensive immune suppression currently required for xenotransplantation results 
in a significant risk of reactivation of latent infections 

by BCMV and PCMV. It is not yet know whether viral DNA detected across species 
lines represents cellular microchimerism, ongoing viral infection, or uptake of 
free virus. The observation of graft injury by PCMV demonstrates that 
***CMV*** will be an important pathogen in immunosuppressed xenograft 
recipients. Strategies must be developed to exclude CMV from porcine 
organ donors . 
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New biological defense function of macrophages. NO 
acts strongly as a "positive factor" at early stage of 
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on the pathol . of cytomegalovirus (CMV) 
infection, roles of nitric oxide (NO) in CMV reactivation, high 
susceptibility to murine CMV (MCMV) infection of NO synthase type 
2-deficient mice, intrinsic antiviral activity of macrophages mediated by NO, 
and prevention of MCMV latent infection by NO-mediated 
antiviral activity of macrophages. 
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Role of nitric oxide in murine cytomegalovirus (MCMV) 
infection 
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ABSTRACT : 

A review. Cytomegalovirus (CMV) is a typical pathogen of 
opportunistic infection. in this review article, various 



an 

roles of nitric oxide 



(NO) in murine CMV (MCMV) infections, including acute, persistent and 



***latent*** infections, are discussed. In the acute phase of MCMV 
infection, NO plays a protective role against MCMV infection. In contrast, NO 
has been proven to act as a pathogenic factor in a model of MCMV pneumonitis. 
In MCMV persistent infection, when MCMV was detected only in the salivary 
gland, T cells of mice were modified to produce a massive amt . of such 
cytokines as TNF- . alpha . and IFN-. gamma, upon in vivo stimulation with 
anti-CD3. These cytokines then induced mRNA for inducible NO synthase (iNOS) , 
thus resulting in the prodn . of a large amt. of NO. A histochem. study 
demonstrated that NO damaged bronchial epithelial cells, and thereby apparently 
inducing pneumonitis. In the case of a latent infection, 
when viral DNA was detected in the host in spite of the absence of any 
infectious particle, NO increased the amt. of persistently- infected MCMV - DNA . 
As a result, NO was found to act as "a double edged sword" in the CMV 
-host relationship . 
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ABSTRACT : 

Interstitial cytomegalovirus (CMV) pneumonia is a clin. relevant 
complication in recipients of bone marrow transplantation (BMT) . Recent data 
for a model of exptl. syngeneic BMT and concomitant infection of BALB/c mice 
with murine CMV (mCMV) have documented the persistence of 

tissue-resident CD 8 T cells after clearance of productive infection of the 
lungs. It was proposed that these cells represent antiviral "standby" memory 
cells whose functional role might be to help prevent reactivation of latent 
virus. The pool of pulmonary CD8 T cells was composed of two subsets defined 
by the T-cell activation marker L-selectin (CD62L) : a CD62Lhi subset of 
quiescent memory cells, and a CD62Llo subset of recently resensitized 
memory-effector cells. In this study, the authors have continued this line of 
investigation by quantitating CD8 T cells specific for the three currently 
published antigenic peptides of mCMV: peptide YPHFMPTNL processed from the 
immediate-early protein IE1 (pp89) , and peptides YGPSLYRRF and AYAGLFTPL, 
derived from the early proteins m04 (gp34) and M84 (p65) , resp. IEl-specific 
CD 8 T cells dominated in acute-phase pulmonary infiltrates and were selectively 
enriched in latently infected lungs. Notably, most IEl-specific CD8 T cells 
were found to belong to the CD62Llo subset representing memory-effector cells. 
This finding is in accordance with the interpretation that IEl-specific CD8 T 
cells are frequently resensitized during latent infection 

of the lungs and may thus be involved in the maintenance of mCMV latency. 
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ABSTRACT: 

Two previous reports indicated that recombinant adeno-assocd . virus (rAAV) 
vectors were dependent on helper adenovirus (Ad) for efficient conversion of 
single-stranded (ss) rAAV DNA to the double - stranded (ds) form. This finding 
is somewhat paradoxical, however, since during a latent 

***inf ection*** wild-type (wt) -AAV is rapidly converted to a ds form in the 
absence of Ad. Our hypothesis was that the effect obsd. in the previous 
studies was due to kinetic factors, i.e. to a relative delay in conversion to 
ds-DNA rather than to an abs . requirement for Ad. To test this, Hela cells 
were infected with a rAAV -CMV- green fluorescent protein (GFP) vector 
either in the presence or absence of Ad. Within the first 2 days, Ad infection 
resulted in a 4 -fold increase in AAV vector expression and an augmentation of 
conversion to a ds-AAV DNA. By 6 days, however, the total no. of 
GFP-expressing cells in the Ad-free culture had exceeded the original no. in 
the Ad co- infected cells, and the conversion to ds-DNA episomes was substantial 
and ongoing . 
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In vivo disturbance of hematopoiesis in mice 
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PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT: 

Although the pathogenic effects of a primary cytomegalovirus (CMV) 
infection on hematopoiesis has been largely investigated so far, the effects of 
a persistent or latent infection have yet to be elucidated. 
The effects of persistent CMV infection on hematopoiesis thus were 
examd. using BALB/c mice at 4 wk postinfection with 0.2 LD50 of murine 
***CMV*** (MCMV) infection as a persistent infection model. The parameters 
of constitutive hematopoiesis of MCMV persistently infected mice were 
completely identical to those of the control. However, the inductive 
hematopoiesis, examd. by the autologous marrow reconstitution after 
5 - f luorouracil administration, was significantly impaired in the MCMV 
persistently infected mice (P < 0.05). In a colony- forming unit-spleen assay 
and a long-term bone marrow culture system, a decreased capacity of bone marrow 
stromal cells to support hematopoiesis was obsd. in the MCMV- infected mice in 
comparison with the controls. The existence of MCMV DNA in the adherent cells 
of long-term bone marrow culture from the MCMV- infected mice were confirmed by 
a polymerase chain reaction but not in the nonadherent cells. Furthermore, the 
increased expression level of tumor necrosis factor- . alpha . by stromal cells 
was also obsd. by semiquant. reverse transcriptase -polymerase chain reaction. 



These results therefore strongly suggest that MCMV remains to infect the 
stromal cells while also inhibiting inductive hematopoiesis through the 
impairment of the stromal cell functions in the MCMV persistently infected 
mice. (c) 1999 Academic Press. 
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ABSTRACT: 

The feasibility of the major peripheral blood leukocyte (PBL) subsets for use 

in qual. and quant. PCR to monitor secondary cytomegalovirus (CMV) 

infection and ganciclovir therapy was assessed with 188 blood samples derived 

from 40 CMV IgG-pos. renal - al lograft recipients. In pp65 

antigen-pos. patients all leukocyte fractions, but only 79.5% of plasma 

prepns . , were PCR pos . In pp65 antigen-neg. samples from patients after 

antiviral treatment only 7.3% of polymorphonuclear cell (PMNL) samples, but 

81.8% of peripheral blood mononuclear cells (PBMC), and 10.9% of plasma samples 

remained PCR pos. Similarly, in patients with latent 

***infections*** only 5.0% of PMNL, but 51.7% of PBMC prepns., and 8.0% of 

plasma samples were PCR pos. Regarding patients with active CMV 

infection, CMV DNA copy nos . in PMNL correlated significantly with 

pp65 antigen-pos. cell counts before and after onset of ganciclovir therapy. 

Significant differences in CMV DNA copy nos. in PMNL and plasma were 

obsd. (i) between patients with symptomatic infection and those with 

asymptomatic infection and (ii) between patients with active infection and 

those with latent infection. In contrast, PBMC harbored 

equally low CMV DNA levels both in patients with active infection and 

those with latent infections, and no decline of CMV 

DNA load in PBMC was obsd. during antiviral treatment. It is concluded that 
detection of CMV DNA in PMNL, not in PBMC, is assocd. with active 
infections and is more sensitive than detection of CMV DNA in plasma. 
Neg. PCR results for PMNL after antiviral therapy indicate recovery, and fewer 
unwanted pos. results occur compared to PBMC and plasma. Therefore, purified 
PMNL should be preferred for anal, by qual. CMV PCR to avoid unwanted 
pos. results. The CMV DNA load in PBMC compared with that in PMNL is 
negligible during active infection, so mixed PBL are sufficient for use in 
quant. PCR. 
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LANGUAG E: English 
ABSTRACT : 

Herpesviruses typically establish latent infection in their 

hosts. The cell{s) responsible for harboring latent virus, in most cases, is 
not known. Using immunofluorescence and PCR-in situ hybridization (PISH) , a 
technique which combines the sensitivity of PCR with the localization and 
specificity of in situ hybridization, we provide the first direct evidence that 
endothelial cells are a major site of murine cytomegalovirus (MCMV) DNA in 
latently infected animals. These findings are consistent with existing 
knowledge of the biol . behavior of CMV, in particular the 
transmission of latent CMV by solid organ and bone marrow 

transplantation, in both human and animal models. In addn. , we have localized 
MCMV DNA in the lung alveolar macrophage and in bone marrow cells. Our 
findings confirm that bone marrow-derived hematopoietic cells are a site of 
***CMV*** latency and further suggest that bone marrow may be a reservoir of 
infected progeny capable of migrating into the circulation and establishing 
latency in various tissues. These findings provide clearly needed insight into 
the site of latent infection which is central to an 
understanding of the mechanisms of reactivation. 
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ABSTRACT : 

Brain disorders induced by congenital cytomegalovirus (CMV) infection 

may appear at a later time after birth as a consequence of persistent infection 

and/or the activation of a latent infection of the neural 

cells. The authors have analyzed the infection dynamics of the neural cells in 
the neonatal mouse brains infected with murine CMV (MCMV) in the late 
stage of gestation. First the authors prepd. a rat monoclonal antibody to the 
major immediate-early (IE)-89K antigen and then used the antibody for 
comparison of the expression of early and late viral genes in the developing 
mouse brains. The cells expressing the IE-89K antigen were mostly localized in 
the ventricular and subventricular zones and were preferentially double stained 
with anti-glial fibrillary acidic protein and anti-nestin antibodies. In 
contrast, the cells expressing the early nuclear antigen, detected by the 
monoclonal antibody D5 , were diffusely distributed in the cortex and the 
hippocampus and were mostly double labeled with anti -neuron-specific enolase 
antibody. In neonatal mouse brains infected congenitally with recombinant 
MCMV, which expressed lacZ as a late gene, the no. of the early nuclear 
antigen-pos. cells was much higher than that of the . beta . -galactosidase- 



expressing cells, the no. of which was almost the same as that of the IE-89K 
antigen-pos. cells. In addn., the distribution of viral DNA-rich cells 
detected by DNA-DNA hybridization was similar to that of the IE-89K 
antigen-pos. cells. Thus, CMV may persistently infect neuronal 
cells, whereas lytic infection may preferentially occur in the glial cells in 
the developing brain. 
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DOCUMENT TYPE: Journal 
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ABSTRACT : 

On the basis of PCR and nested PCR for detecting human cytomegalovirus (hCMV) , 
a 32P-labeled probe was prepd. with the amplified product of 631 bp PCR outer 
primers and hybridized with 300 bp inner primers amplified product. The 
sensitivity was increased from the previous detection limit 17 ng in 1.2% 
agarose electrophoresis to 500 pg by autoradiog. , i.e. increased by 102 dilns. 
The method is able to detect less than 1 gene copy of CMV, thus a 
rapid and reliable method to detect latent infection. 
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(CMV) 



as do other herpesviruses, establishes a 
lifelong latent infection in its natural host. While in 
immunol . intact hosts most CMV infections are subclin., clin. disease 
follows severe immunosuppression and immunodeficiency. In these situations 
***CMV*** may produce serious life- threatening disease, and virus reactivated 
from the latent state is often responsible. Essential to understanding this 
virus and its pathogenesis is the need to define particular tissue and cell 
types harboring viral DNA. We searched for viral DNA and RNA in subpopulations 
of blood cells from mice latently infected with murine CMV by using 
differential centrif ugat ion and fluorescent antibody cell sorting followed by 
polymerase chain reaction anal. Following i.v. inoculation, the viral DNA was 
found to be present in the buffy coat at and after 21 days postinfection, and 
both granulocytes and peripheral blood mononuclear leukocytes (PBML) were 
reservoirs. Further anal, of the PBML fraction by sepn. into Mac-1+ and Mac-1- 
cells revealed that monocytes harbored the DNA while lymphocytes were not sites 
of persistence. We conclude that in buffy coat of latently infected mice the 
viral DNA is present only in cells of the myeloid lineage. The relationship of 
this DNA to the latent infection is discussed. 
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ABSTRACT : 

The control of latent cytomegalovirus (CMV) infections by the immune 
system is poorly understood. We have previously shown that CD4+ T cells 
specific for the human CMV major regulatory protein IE1 are frequent 
in latently infected healthy blood donors. In order to learn about the 
possible role of these cells, we have developed IEl-specific CD4+ T-cell clones 
and, in this study, analyzed their epitope specificity and function in vitro. 
We measured their cytokine prodn. when stimulated with specific IE1 peptides or 
whole recombinant IE1 protein. Their cytokine profiles, as deduced from gamma 
interferon ( I FN - . gamma . ) , tumor necrosis factor alpha (TNF- . alpha .) , and 
interleukin-4 (IL-4) and IL-6 prodn., were of the ThO- and Thl-like phenotypes. 
Supernatants from IEl-specific clones producing IFN-. gamma, and TNF- . alpha . 
were shown to inhibit CMV replication in U373 MG cells. This effect 
was due, as found by using cytokine-specif ic neutralizing antibodies, mostly to 
IFN-. gamma., which was secreted at higher levels than TNF- . alpha.. To better 
assess the anti-CMV activity of cytokines, recombinant IFN- . gamma, 
and TNF- . alpha . were used and shown to have a synergistic effect on the 
inhibition of CMV replication and protein expression. Thus, 
IEl-specific CD4 + T cells display in vitro anti-CMV activity through 
cytokine secretion and may play a role in the control of in vivo latent 
***inf ections*** 
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rooms of immuncompromised patients 
McCluskey, Richard; Sandin, Ramon; Greene, John 
Department of Pathology, Moffitt Cancer Center, 
University of South Florida, Tampa, FL, USA 
Journal of Virological Methods (1996), 56(1), 115-18 
CODEN: JVMEDH; ISSN: 0166-0934 
Elsevier 
Journal 
English 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
ABSTRACT: 

Human cytomegalovirus (CMV) is a major pathogen in immunocompromised 
patients. Transmission in this population is known to occur by fomites, but 
the potential for airborne spread is unkown . In this study, air from the rooms 
of two immunosuppressed patients with CMV pneumonia and one patient 
with latent infection was filtered and examd. by a 

polymerase chain reaction assay. CMV-DNA was easily detected in the 

rooms of the patients with pneumonia and a weak pos . signal was detected in the 

room of the patient with latent CMV infection. This technique 

permits the detection of aerosolized CMV-DNA and could possibly be 

adapted to detect other airborne pathogens. 
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Molecular detection of latent murine cytomegalovirus 
(MCMV) DNA in hepatic sinusoidal endothelial cells 
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Departments Medicine and Pediatrics, University 
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Transmission of latent human cytomegalovirus (CMV) from donor to 
recipient by liver transplantation occurs at a frequency greater than with any 
other organ. In the murine model of CMV, the non- replicating 
***latent*** infection has been characterized most extensively in 
the spleen where it is maintained in stromal cells within the red pulp. Using 
a nested polymerase chain reaction (PCR) to amplify a 200 bp region of DNA in 
exon 4 of the immediate early gene (IE-1) , the authors have previously detected 
MCMV DNA in the liver of all latently infected mice. Expts. were undertaken to 
examine the hypothesis that latent MCMV would reside primarily in the stromal 
regions of the liver as in the spleen. Purified liver cell populations 
including hepatocytes plus sep . lymphocytes, endothelial cells, Kupffer cells, 
and bile duct cells were obtained by elutriation techniques from Bulb/c mice 
with latent MCMV infection, with DNA and RNA extd. Latent MCMV DNA was 
detected using the nested PCR in 10/12 samples of sinusoidal endothelial cell, 
0/12 Kupffer cell, 2/6 hepatocyte, and 2/6 bile duct cell fractions 
(endothelial vs. Kupffer cells significant) . To det , whether the lower 
frequency of detection of viral DNA in purified hepatocytes and bile duct cells 
was due to contamination with endothelial cells, combined PCR and in situ DNA 
hybridization was performed. Individual cell suspensions were fixed in 
paraformaldehyde and subjected to enzymic amplification of latent MCMV DNA. 
Afterwards, cell suspensions were cytocentrif uged , and the 200 bp PCR product 
was sought by in situ hybridization with a 35S labeled, single-stranded 
riboprobe. In three consecutive expts. the 200 bp PCR product was detected 
exclusively in sinusoidal endothelial cells. To det. whether the IE-1 gene of 
MCMV was expressed during latency, total RNA recovered from each liver cell 
population was incubated with Moloney leukemia virus reverse transcriptase and 
an antisense IE-1 primer to generate MCMV IE-1 cDNA. The cDNA subsequently was 
amplified using a nested PCR. No immediate early transcripts were detected in 
any liver cell population. These results indicate that latent MCMV resides 
within the hepatic sinusoidal endothelial cells and that the IE-1 gene is 
either not expressed during latency or is expressed at a level below the 
sensitivity of the assay used. 
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Analysis of target organs for the latency of murine 
cytomegalovirus DNA using specific pathogen free and 
germ-free mice 
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(CMV) establishes a latent 

in its host; however, the oran sites of virla latency and its 
mechanism still remain to be fully clarified. To elucidate this issue, a 
***latent*** infection with murine (M) CMC was attempted to induce 
in mice and the organ sites of the latent viral genome were examd. for more 
than one yr by a plymerase chain reaction (PCR) . As a result, latent MCMV DNA 
was detectable in both the lung and the spleen as late as 59 wks after 
infection. The heart was also obsd. to be a target organ of latent MCMV DNA, 
though the amt . of viral DNA was much less than that seen in the lung and 
spleen. In germ-free (GF) mice, on the other hand, no such latent viral DNA 
was obsd. in the spleens, while it was seen, but to a significantly smaller 
degree, in the lungs and the hearts than in the same organs of specific 
pathogen-free (SPF) mice. The amt. of infectious virions generated in the host 
appeared to be almost equal between the GF and SPF mice. The above findings 
therefore suggest that the spleen, lung and heart are target organs for MCMV 



latency and the indigenous bacterial flors, which are not colonizing in GF 
mice, play an important role in the establishment of such viral latency in SPF 
mice . 



L8 ANSWER 2 3 OF 31 CAPLUS COPYRIGHT 2 0 03 ACS on STN 
ACCESSION NUMBER: 1995:258946 CAPLUS 

TITLE: Human cytomegalovirus latent infection of 

granulocyte -macrophage progenitors 
AUTHOR(S): Kondo , Kazuhiro; Kaneshima, Hideto; Mocarski, Edward 

S . 

CORPORATE SOURCE: Dep. Microbiol. Immunol., Stanford Univ. Sen. Med., 

Stanford, CA, 94305-5402, USA 
SOURCE: Proc. Natl. Acad. Sci. U. S. A. (1994), 91(25), 

11879-83 

CODEN: PNASA6 / ISSN: 0027-8424 
DOCUMENT TYPE: Journal 
LANGUAGE: English 
ABSTRACT : 

We have investigated the interaction of human cytomegalovirus (CMV) 
with cultured primary granulocyte-macrophage progenitors, a suspected natural 
site of viral latency, and have established conditions for latent 
***inf ection*** and reactivation in this cell population. Progenitor cells 
from human fetal liver or bone marrow maintained a CD14+, CD15+, CD33+ cell 
surface phenotye during propagation in suspension culture. Exposure to human 
***CMV*** did not reduce growth or alter the phenotype of these cells during 
a 4-wk culture period. Viral replication was not detectable in these cells, 
although viral DNA, as measured by PCR anal., persisted in a high proportion of 
cultured cells in the absence of delayed early (.beta.) gene expression. Viral 
gene expression was restricted such that only iel region transcripts were estd. 
to be present in no less than 2-5% of latently infected cells. Most of these 
transcripts remained unspliced, a result that strikingly contrasts with the 
splicing pattern normally seen during viral replication in permissive cells. 
Latent virus reactivated after prolonged, 16- to 21-day cocultivation of 
infected granulocyte-macrophage progenitors with permissive cells, results that 
support a role for the myelomonocyt ic cell population as a biol . reservior of 
latent human CMV and suggest that these cells may be the source of 
***CMV*** DNA PCR-pos. monocytes found in the peripheral blood of healthy 
carriers . 
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The conditions of primary infection define the load of 
latent viral genome in organs and the risk of 
recurrent cytomegalovirus disease 
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of cytomegalovirus (CMV) from latency is a frequent cause 
in immunocompromised patients. To date, there is no explantation 
for the diversity in the clin. manifestations. Primary infection can occur 
perinatally or later in life, and inevitably results in latent 
***inf ection*** . Seropositivity for antibodies against CMV is 
indicative of latent infection, but is insufficient as a 

predictor for the risk of recurrence. As a model for this important medical 



problem, the authors compared the risks of murine CMV recurrence from 
latency established after neonatal primary infection and after infection at 
adult age. The risk of CMV recurrence was high only after neonatal 
infection. The copy no. of latent viral genome in tissues was identified as 
the key parameter that dets . the overall and organ-specific risks of 
recurrence. Latent CMV burden and risk of recurrence were related to 
the extent of virus multiplication during primary infection. The presence of 
latent CMV in multiple organs provides the mol . basis for stochastic 
events of recurrence in single organs or in any combination thereof. These 
findings are discussed as a concept of multifocal CMV latency and 
recurrence. It provides a rationale for the diversity in the clin. outcome of 
***CMV*** disease. 
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Dysregulat ion of cellular genes by latent viral genes 
Geist, Lois J.; Hunninghake, Gary W. 
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fs., on the trans -act ivation of cellular genes by viral 
authors focus on 3 sep. virus families: the herpes viruses 

the retroviruses (HTLV-1 and HIV) , and 
iruses have several things in common: (1) they all cause 

actively replicating state; (2) they all establish 
tions; and (3) they all express trans -acting 

interact with cellular genes. 
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Identification and differentiation of the human herpes 
virus group using the PCR method 
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herpes viruses have been identified and classified on the 
basis of structure and characteristics using polymerase chain reaction (PCR) to 
amplify the virus - specif ic DNA sequences. This method showed higher 
sensitivity than the conventional method of virus isolation and culture for 
herpes simplex virus (HSV) and cytomegalo virus (CMV) detection. For 
each pos . control, the viral DNA was amplified only when the complementary 
primers themselves were used. PCR apparently detects only the activated virus, 
because normal controls were neg . when this method was used. Therefore, the 
present method is thought to closely reflect viral activation and infectious 
diseases in patients with latent infections. 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 
ABSTRACT: 

Cytomegalovirus (CMV) , similar to other members of the Herpesviridae 
family, can establish both persistent and latent infections 

Each of the CMVs that are found in many animal species replicates 
in the salivary gland, and oral secretion represents a source of horizontal 
transmission. Locally restricted replication characterizes the immunocompetent 
individual, whereas in the immunocompromised host, protean disease 
manifestations occur due to virus dissemination. The virus is cleared by 
immune surveillance, and CD8 + T lymphocytes play a major role. Remarkably, 
certain cell types of salivary gland tissues are exempt from CD8+ T-lymphocyte 
control of murine CMV infection and require the activity of CD4+ T 
lymphocytes. The results presented here suggest that this activity is a 
function of type 1 helper T-cells (Thl) . Neutralization of endogenous 
. gamma . -interferon abrogated the antiviral activity of Thl cells but not that 
of CD8+ T lymphocytes in other tissues. Neutralization of endogenous 
.gamma . -interferon did not interfere with the induction of the cellular and 
humoral immune response but acted during the effector phase. Recombinant 
.gamma . -interferon could not replace the function of Thl cells in vivo and had 
limited direct antiviral activity in vitro. Apparently, . gamma .- interferon 
represents one, but not the only, essential factor involved in salivary gland 
clearance, establishment of CMV latency, and, eventually, the control 
of horizontal transmission. 
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Detection of viral sequences in formalin fixed, 
paraffin embedded tissues from HIV-1 infected patients 
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on the detection of viral nucleic acids in 
formalin-fixed, paraffin embedded tissues from HIV-1 infected patients using 
PCR. The viral DNA extd. from formalin-fixed paraffin-embedded tissues is 
often intact enough for restriction enzyme anal, although in many cases it is 
too size degraded for Southern blots. PCR can utilize this size degraded DNA 
as an amplification substrate and a single thin (5-10 .mu.M) section of tissue 
is sufficient for PCR anal. The conditions for amplification are described. 
Viral nucleic acids assocd. with both active and latent 
***inf ections*** of HIV-1, human cytomegalovirus (CMV) , and 
Epstein-Barr virus (EBV) have been detected by PCR amplification, 
of EBV, CMV, and HIV-1 infections revealed that although the nos . 
HIV-1 infected cells are small, other latent viral infections are characterized 
by even lower levels of infection. HIV-1 apparently never establishes a true 
latency analogous to EBV or CMV since significant nos. of HIV-1 
infected cells are not eliminated by the host immune response. 



Comparison 
of 
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TITLE: A cis-acting element in the major immediate-early (IE) 

promoter of human cytomegalovirus is required for 
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DOCUMENT TYPE: Journal 

LANGUAGE: English 

ABSTRACT: 

The major immediate-early promoter (MIEP) of human cytomegalovirus (CMV 
) contains a no. of different enhancer elements in both repetitive and 
nonrepetitive sequences that influence the level of downstream transcription. 
This report describes a cis-acting element in the MIEP that responds to neg . 
regulation by the IE2 gene product. Deletion anal, demonstrated that the 
cis-acting repressor element is located between the TATA box and the 
transcription initiation site from -13 to -1. The DNA sequence of the 
repressor element is 5 ' - CGTTTAGTGAACC - 3 ' . The sequence is found in both the 
human and simian CMV MIEPs but not the murine CMV MIEP or 

in several other enhancer- contg . promoters. The repressor element was isolated 
in a DNA fragment from -13 to +3 and was found to be functional in either 
orientation. It could be transferred to a heterologous enhancer-contg . 
promoter and was functional when placed between the TATA box and the 
transcription initiation site. The element did not function when placed 
downstream of the transcription initiation site. Therefore, the cis-acting 
repressor element is position dependent. The role of the repressor element and 
the IE2 gene product in human CMV productive or latent 
***inf ection*** is discussed. 
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Stimulation of the human immunodeficiency virus type 2 
(HIV-2) gene expression by the cytomegalovirus and 
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LANGUAGE : 
ABSTRACT: 

Human immunodeficiency virus (HIV) often causes latent 

***inf ection*** . Transactivation by some DNA virus has been implicated in 
inducing HIV-1 replication and pathogenesis. The transactivator (IE-2) gene of 
the human cytomegalovirus (CMV) can enhance HIV-2 as well as HIV-1 
gene expression in vitro. This inducer can act in concert with the HIV-2 tat 
gene and T-cell activation in enhancing gene expression in human CD4 + 
lymphocytes. While the HIV-2 and HIV-1 tat genes and T-cell activators 
apparently employ independent modes of action, the CMV transactivator 
in combination with the HIV-2 tat or T-cell activators may employ a gene 
activation pathway with some common and some distinct components. Both HIV-2 
and CMV transactivators enhance HIV-2 gene expression by 
transcriptional activation involving transcript initiation as well as 
elongation, with CMV transactivator affecting elongation more than 
the initiation. A significant proportion of transcripts appear to terminate 
prematurely in the absence of transactivators. Deletion mutation anal, of the 
HIV-2 long terminal repeat (LTR) suggests that the element that responds to 
***CMV*** transactivation in human CD4 + lymphocytes is either a diffuse one 



or located downstream of the HIV-2 enhancer element. 
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ABSTRACT : 

Latent mouse cytomegalovirus (MCMV) infection in DBA/2 mice was reactivated by 
cyclophosphamide (I) [50-18-0] (150 mg/kg, 2 or 3 doses, 5-6 days apart) . MCMV 
was found almost exclusively in salivary gland. This latent 
***inf ection*** was also reactivated in other animals after transfer of 
latently-infected spleen cells. With allogeneic recipients, infection due to 
reactivation of donor cells was more frequent in I-treated mice than in 
untreated animals. The mouse/MCMV system may be an excellent model for human 
***CMV*** infections in transplant recipients. 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 
ABSTRACT: 

The UL74 (glycoprotein O [gO] ) -UL75 (gH) -UL115 (gL) complex 
of human cytomegalovirus (CMV) , known as the gCIII complex, is likely 
to play an important role in the life cycle of the virus. The gH and gL 
proteins have been assocd. with biol . activities, such as the induction of 
virus-neutralizing antibody, cell-virus fusion, and cell-to-cell spread of the 
virus. The sequences of the 2 gH gene variants, readily recognizable by 
restriction endonuclease polymorphism, are well conserved among clin. isolates, 
but nothing is known about the sequence variability of the gL and gO genes. 
Sequencing of the full-length gL and gO genes was performed with 22-39 clin. 
isolates, as well as with lab. strains AD169, Towne, and Toledo, to det . 
phylogenet ically based variants of the genes. The sequence information 
provided the basis for identifying gL and gO variants by restriction 
endonuclease polymorphism. The predicted gL amino acid sequences varied <2% 
among the isolates, but the variability of gO among the isolates approached 
45%. The variants of the genes coding for gCIII in lab. strains Towne, AD169, 
and Toledo were different from those in most clin. isolates. When clin. 
isolates from different patient populations with various degrees of symptomatic 
***CMV*** disease were surveyed, the gOl variant occurred almost exclusively 
with the gHl variant. The gL2 variant occurred with a significantly lower 
frequency in the gHl variant group. There were no configurations of the gCIII 
complex that were specifically assocd. with symptomatic CMV disease 
or human immunodeficiency virus serol . status. The potential for the gCIII 
complex to exist in diverse genetic combinations in clin. isolates points to a 
new aspect that must be considered in studies of the significance of 
***CMV*** strain variability. 
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ABSTRACT : 

The human cytomegalovirus (HCMV) gCIII envelope complex is composed 
of glycoprotein H (gH; gpUL75) , glycoprotein L (gL; gpUL115) , and a third, 
125-kDa protein not related to gH or gL (M. T. Huber and T. Compton, J. Virol. 
71:5391-5398, 1997; L. Li, J. A. Nelson, and W. J. Britt, J. Virol. 
71:3090-3097, 1997). Glycosidase digestion anal, demonstrated that the 125-kDa 
protein was a glycoprotein contg . ca . 60 kDa of N- linked oligosaccharides on a 
peptide backbone of 65 kDa or less. Based on these biochem. characteristics, 
two HCMV open reading frames, UL74 and TRL/IRL12, were identified as candidate 
genes for the 125-kDa glycoprotein. To identify the gene encoding the 125-kDa 
glycoprotein, the authors purified the gCIII complex, sepd. the components by 
sodium dodecyl sulfate -polyacrylamide gel electrophoresis, and subjected gH and 
the 125-kDa glycoprotein to amino acid microsequence anal. Microsequencing of 
an internal peptide derived from purified 125-kDa glycoprotein yielded the 
amino acid sequence LYVGPTK. A FASTA search revealed an exact match of this 
sequence to amino acids 188 to 195 of the predicted product of the candidate 
gene UL74, which we have designated glycoprotein O (gO) . 

Anti-gO antibodies reacted in immunoblots with a protein species migrating at 
ca. 100 to 125 kDa in lysates of HCMV- infected cells and with 100- and 125-kDa 
protein species in purified virions. Anti-gO antibodies also immunopptd. the 
gCIII complex and recognized the 125-kDa glycoprotein component of the gCIII 
complex. Positional homologs of the UL74 gene were found in other 
betaherpesviruses , and comparisons of the predicted products of the UL74 
homologs genes demonstrated a no . of conserved biochem. features 
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LANGUAGE : 
ABSTRACT: 

A cell fusion assay using fusion- from-without 
(RAds) and specific antibody showed a role in fusion modulation for 
glycoprotein gO, the recently identified third component of the gH/gL gCIII 
complex of human cytomegalovirus (HCMV) . As in HCMV, RAd gO 
expressed multiple glycosylated species with a mature product of 125 kDa . 
Coexpression with gH/gL RAds showed gCIII reconst i tution in the absence of 
other HCMV products and stabilization by intermol . disulfide bonds. Properties 
of HCMV clin. isolate, Pt, also implicated gO in cell spread. Compared to lab. 
strain AD169, Pt was resistant to gH antibody plaque inhibition, but mature gH 
was identical. However, the gO sequences were highly divergent (20%), with 
further variation in lab. strain Towne gO (34%). Thus, gO forms gCIII with 
gH/gL, performs in cell fusion, and is a newly identified HCMV hypervariable 
locus which may influence gCIII's function in mediating infection. (c) 2002 
Academic Press. 



